
(/Puanterra

CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

May 21, 1999

Attention: Joan Kessner

SAF Number
Date First Sample Received
Number of Samples
Sample Type
SDG Number
Data Deliverable

B99-041
May 5, 1999
Eight
Soil
W02765
21-Day Priority/45 Day Summary

-,\N2, 3 14176

- 4A-4

I. Introduction
Between May 5, and May 6, 1999, eight water samples were received by the Quanterra
Environmental Services Richland Laboratory (QESRL) for chemical analysis. Upon receipt,
the samples were assigned the following laboratory ID number to correspond with the Bechtel
Hanford, Inc. (BHI) specific ID:

QESRL ID#
9CVFC810
9CVFCA 10
9CVFCC1O
9CVFCE10
9CVGK510
9CVGK610
9CVGK710
9CVGK810

BHI ID#
BOV8N1
BOV8N2
BOV8N3
BOT8N4
BOV8N5
BOV8N6
BOV8N7
BOV8N8

MATRIX
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

DATE OF RECEIPT
5/5/99
5/5/99
5/5/99
5/5/99
5/6/99
5/6/99
5/6/99
5/6/99

II. Analytical Results/Methodology

The analytical results for this report are presented by
includes sample identification information; analytical
statistical errors.

laboratory sample ID. Each set of data
results and the appropriate associated
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E'uanterra

Bechtel Hanford, Inc.
May 21, 1999
Page 2

The requested analysis was: Hexavalent Chromium
Hexavalent Chromium by EPA7196

III. Quality Control

The analytical results for the analysis performed under SDG W02765 include a minimum of
one Laboratory Control Sample (LCS), one matrix spike (MS), one matrix spike duplicate
(MSD), and one method (reagent) blank. Any exceptions have been noted in the "Comments"
section.

Quality control sample results are reported in the same units as sample results.

IV. Comments

Hexavalent Chromium
Hexavalent Chromium by EPA7196

The LCS, MS, LCSD, batch blank, and sample results are within the requirements of the
contract.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. Release of the data contained
in this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature.

Reviewed and approved:

Doug Swenson
Project Manager

0 0 03



(J~fuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CVFC81 0

B0V8N1

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W02765 / 7766
SOIL

5/5/99 1:23:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 4.0OE-02 U N/A N/A 4.OOE-02 mg/kg N/A EPA7196

Number of Results: %

Result = IDL When-Not Detected
(Q)ualifiers: U = Analyte result < MDA/IDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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(Suanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CVFCA10

BOV8N2

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W02765 / 7766
SOIL

5/5/99 1:23:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 4.OOE-02 U N/A N/A 4.OOE-02 mg/kg N/A EPA7196

Number of Results: 1J

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAJIDL,

J = No U qualifier and result <

Quanterra AnaTytical Services, Inc
rptChemRadSample; v3.41
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(uanterra

SAMPLE RESULTS

LAB NAME:
LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CVFCC10

BOV8N3

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02765 / 7766

SOIL

5/5/99 1:23:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIDL UNIT YIELD NUMBER

HEXCHROME 4.OOE-02 U N/A N/A 4.OOE-02 mg/kg N/A EPA7196

Number of Results: T

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAIIDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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SAMPLE RESULTS

LAB NAME:
LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CVFCE10

BOV8N4

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02765 / 7766
SOIL

5/5/99 1:23:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT a ERROR(2s) ERROR(2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 4.99E-01 N/A N/A 4.OOE-02 mg/kg N/A EPA7196

Number of Results: I

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAJIDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CVGK510

BOV8N5

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02765 / 7766
SOIL

5/6/99 11:30:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR(2s) ERROR(2s) MDAIDL UNIT YIELD NUMBER

HEXCHROME 4.OCE-02 U N/A N/A 4.OOE-02 mg/kg N/A EPA7196

Number of Results: I

Result = IDL When Not Detected

(Q)ualifiers: U = Analyte result < MDAIDL,
J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CVGK610

BOV8N6

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02765 / 7766
SOIL

5/6/99 11:30:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 4.oOE-02 U N/A N/A 4.OE-02 mg/kg N/A EPA7196

Number of Results: El

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAIDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41 0oa9
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SAMPLE RESULTS

LAB NAME:
LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CVGK710

BOV8N7

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W02765 / 7766
SOIL

5/6/99 11:30:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIDL UNIT YIELD NUMBER

HEXCHROME 4.00E-02 U N/A N/A 4.OOE-02 rng/kg N/A EPA7196

Number of Results: K

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAJIDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CVGK810

B0V8N8

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02765 / 7766
SOIL

5/6/99 11:30:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 4.OOE-02 U N/A N/A 4.OOE-02 mg/kg N/A EPA7196

Number of Results: 7

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAJIDL.

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

(l0l1



R23iuanterra

BLANK RESULTS

LAB NAME: QUANTERRA, Richland SDG IRPT GRP: W02765 / 7766

LAB SAMPLE ID: CVLM6 11B MATRIX: SOIL

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIDL UNIT YIELD NUMBER

HEXCHROME 1.00E-03 U N/A N/A 2.OOE-03 mg/L N/A EPA7196

Number of Results: 1I

Result = IDL When Not Detected
(O)ualifiers: U = Analyte result < MDA/IDL,

J = No U qualifier and result < RDL

Quanterra Analytical Services, Inc

rptChemRadBlank; v3.41
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X.,uanterra

BLANK RESULTS

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

CVLM811B

SDG /RPT GRP:

MATRIX:

W02765 / 7766

SOIL

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAIDL UNIT YIELD NUMBER

HEXCHROME O.OOE+00 U N/A N/A 2.OOE-03 mg/L N/A EPA7196

Number of Results: FI

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAJIDL,

J = No U qualifier and result < RDL

Quanterra Analytical Services, Inc

rptChemRadBlank; v3.41

OojJ
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LABORATORY CONTROL SAMPLE

LAB NAME:

LAB SAMPLE ID:

ANALYTE

HEXCHROME

QUANTERRA, Richland

CVLM612S

RESULT

4.52E-01

COUNTING
Q ERROR (2 s)

N/A

SDG: IRPT GRP:

MATRIX:

TOTAL MDA
ERROR(2s) IDL

N/A 2.OOE-03

REPORT
UNIT

mg/L

W02765 / 7766

SOIL

YIELD

N/A

EXPECTED

5.OOE-01

RECOVERY

90.40%

Number of Results: =

Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDA/IDL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc

rptChemRadLcs; v3.41
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Clanterra

LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02765 / 7766

LAB SAMPLE ID: CVLM613S MATRIX: SOIL

COUNTING TOTAL MDAI REPORT
ANALYTE RESULT Q ERROR (2 s) ERROR (2 s) IDL UNIT YIELD EXPECTED RECOVERY

HEXCHROME 4.52E-01 N/A N/A 2.OOE-03 mg/L N/A 5.OOE-01 90.40%

Number of Results: K

Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDAJIDL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc

rptChemRadLcs; v3.41
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Quanterra

LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02765 / 7766

LAB SAMPLE ID: CVLM812S MATRIX: SOIL

COUNTING TOTAL MDAI REPORT
ANALYTE RESULT Q ERROR (2 s) ERROR (2 s) IDL UNIT YIELD EXPECTED RECOVERY

HEXCHROME 4.33E-01 N/A N/A 2.OOE-03 mg/L N/A 5.OOE-01 86.60%

Number of Results: 1

Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDAJIDL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc

rptChemRadLcs; v3.41
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LABORATORY CONTROL SAMPLE

QUANTERRA, Richland SDG: /RPT GRP: W02765 / 7766

LAB SAMPLE ID: CVLM813S MATRIX: SOIL

COUNTING TOTAL MDA REPORT
ANALYTE RESULT Q ERROR (2 s) ERROR (2 s) IDL UNIT YIELD EXPECTED RECOVERY

HEXCHROME 4.33E-01 N/A N/A 2.00E-03 mg/L N/A 5.OOE-01 86.60%

Number of Results:

Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDA(IDL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc

rptChemRadLcs; v3.41

LAB NAME:
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Quaanerra
Richland Laboratory

Data Review Check List
MfETALS

Work Order Numbefs.: P / eg (j a rc A, R eF , o(I F- X'tr-h> 9190e13
Lab Sample Numbers or S0CG: /&5
Method/TestfParameter- t

Yes No N/A 2"' Level
Review Ite () ( (/) Review ( )

A. Initial Calibration

1. Performed at required frequency wih required number of levels?

2. Correlation coefficient within QC limits?

3. Initial calibration verification (ICV) analyzed immediately after calibration
and results within QC limits?

4. Initial calibration blank(ICB) analyzed immediately after ICV and
concentrations of all parameters 5 reporting limit?

B. Continuing Calibration

1. CCV analyzed at required frequency and all parameters within QC limits?

2. CCB analyzed at required frequency and all results < reporting limit? -

C. Sample Analysis

1. Were any samples with concentrations above the linear range for any parameter
diluted and reanalyzed?

2. Were all sample holding times met?

D. QC Samples

1. All results for the preparation blank below limits?

2. MS or MS/MSD recoveries within QC limits and %RPD (for MSD) acceptable?

3. LCS percent recovery within QC limits and /,RPD (for LCSD) acceptable?

4. Analytical spikes within QC limits where applicable? .

5. ICP only: One serial dilution performed per SDG?

6. ICP only: CRDL standard (CRI or CRA) analyzed at required frequency?

7. ICP only: Interference check samples (ICSA, ICSAB) and HICAL analyzed at the
required frequencies and within 9C limits?

page 1 of 2
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Review Item Yes No N/A 2P Level
V)( () (f) Review (fl

E. Other

L Are all nonconftrmances included and noted?

2. Is the correct date and time of analysis shown?

3. Did the analyst sign and date the front page of the analytical run?

4. Correct methodology used?

5. Transcriptions checked?

6. Calculations checked at minimum ftequency?

7. Units checked?

Comments on any "No" risponse:

Analyst:.

Second-Level Review:_

Form No. CG-191. Rev. 2_1/97

Date: 57 3

Date:

page 2 of 2
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Quanterra
Richland Laboratory

Data Review Check List
MlETALS

Work OrderNumbersl': Q p<K- ,V C C f fIr

Lab Sample Numbers or SDG

Mezbod/Test/Parameter-(i~,~ >____
Yes No N/A 2" Level

Review Iten ( ( () Review (

A. Initial Calibration

1. Performed at required frequency wih required number of levels?

2. Correlation coefficient within QC limits?

3. Initial calibration verification (ICV) analyzed immediately after calibration
and results within QC limits?

4. Initial calibration blank(ICB) analyzed immediately after ICV and
concentrations of all parameters 5 reporting limit?

B. Continuing Calibration

1. CCV analyzed at required frequency and all parameters within QC limits?

2. CCB analyzed at required frequency and all results < reporting limit?

C. Sample Analysis

1. Were any samples with concentrations above the linear range for any parameter
diluted and reanalyzed?

2. Were all sample holding times met?

D. QC Samples

1. All results for the preparation blank below limits?

2. MS or MS/MSD recoveries within QC limits and %RPD (for MSD) acceptable?

3. LCS percent recovery within QC limits and /RPD (for LCSD) acceptable?

4. Analytical spikes within QC limits where applicable?

5. ICP only: One serial dilution performed per SDG? (Z

6. ICP only: CRDL standard (CR1 or CRA) analyzed at required frequency?

7. ICP only: Interference check samples (ICSA, ICSAB) and HICAL analyzed at the
required frequencies and within QC limits?

page 1 of 2 0029



Review Rem Yes No N/A 2MLevel
__ __ () (/) (v') Review (1)

E. Other

1. Are all noncontrmances included and noted?

2. Is the correct date and time of analysis shown?

3. Did the analyst sign and date the front page of the analytical run?

4. Correct methodology used?

5. Transcriptions checked?

6. Calculations checked at minimum frequency?

7. Units checked?

Comments on any "No" response:

Date: 5 /9/9 9Analyst: A re ew:

Second-Level Review: Date:

page 2 of 2 0021

Form No. CG-191 Rev. 2,1/97
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-041-OIO Page I of I

Collector Company Contact Telephone No. Project Coordinator
Mike Stankovich Mike Stankovich (509) 531-7620 TRENT, SJ Price Code Data Turnaround

Project Designation Sampling Location SAF No.
100 H Area - Quick Turn 116-H-1 B99-041 2

Ice Chest No. Field Logbook No. Method of Shipment
4 11 -LIr iEL-1500 Hand Delivered/Gov't Vehicle

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Quanterra Incorporated NA NA

COA

POSSIBLE SAMPLE HAZARDS/REMARKS cool 4C
Radioactive Preseration

-7 ~ ~'Type of Container

No. of Container(s)

Special Handling and/or Storage Volume 60mL

Chroium

SAMPLE ANALYSIS

Sample No. Matrix Samnple Date Sample Tm

BDVNC Soil -

BOVBN2 Soil q -3o-9 iz2 r ___-- Souf
BDV8N3 CVF~e Ieia-o e z r-Soil --yoi' 0lt -,Y7 /2S-.

B(V8N4 Soi 4 a- 1310 w__

I SPECIAL INSTR UCTIONS Matrix
CHAIN OF POSSESSION Sign/Print Names COC - Rl IDXI 2000 Above indicated saples containers shipped directly to

I__ _ _ _RECRA Lionville, PA. Wae
celin d te/rime /7rS- Received By Didtfinto V.p.

.ef t -b -PIOher Solid
i U WB Diatum DOdh Liquid

Dteilse 
B'v 

DatDFiime

ell qisghe"y &Befm eeie~ tf

LABORATORY Nved By Itle Datorfime
SECTION

FINALSAMPLE Disposalethod Disposed By Datefrime
DISPOSITION



05/04/99 TUE 14:34 FAX 509 373 4153 FACILII SVCS aj UU
MAY 04 '99 01!49PM

ERC Radiological Counting Facility Analysis Report
RCFNu be _RC a - l - S .
RCP Number RC~F5lS. -Sample Date & Time 4/30/99 1225
Project ID: 116-H-1 SAF Number: B99-041 . _ Date Analyzed 5/3/99

Sample IDi BOVST6

Gamma Energy Analysis
Nuclide Activity (pCi/g) Error (pCi/g) MDC (pCi/g)
K40 1.6E+01 +/- 2.2E+O 7.2E-01
Co-60 # < 1.2E-02 1.2E-02
Cs-137 8.6E-01 +/- I.IE-01 3.0E-02
Eu-152 2.OE+00 +/- 2.9E-01 5.9E-02
Eu-154 # < 3.2E-02 3.2E-02
Eu-155 < 8.8E-02 8.SE-02
Th-232d < 3.6E-01 3.6E-01
U-235 < 2.4E-01 2.4E-01
Np-237 < 4.3E-02 4.3E-02
U-238 < 6.5E+00 6.5E-00
U-238d 8.2E-01 +/- 1.2E-01 5.3E-02
Am-241 < 7.8E-02 7.3E-02

Totai GEA (pC/g) I.9Et'01 +/- 2.7E+00

Activity (pCi/g) Error (pCi/g) Aipha MDC (pCi/g)
Gross Alpha" < 6.8E-0L 6.BE-01

Gross Beta 1.211+0 +/- 4.5E+00 Bets MDC (pC-g)
7.4+00

Definitions:
All erors reported at 2 standard devislons.
N/R a no result or analysis not requested, <MDC - las than detection limit.
All GEA results reported as "c" list the Mnimmwn Detaotable Conctraon (&DC) value for that radionucllde.
Rounding error may result in the reported total GEA acivity differing from the sun oftbhe> MDC GEA values in the
second signii cant digit

For solls and natural samples, the following applies:
Thy analysis of U-238 is based on the activity of Pa-234m.
The analysis of Np-237 is based on the activity of Pa-l3.
U-231dau is the activity of Pb-214 and BI-214, short lived daughter products of U-238. Equillbrium between parent and daughter products probably does
not exist in disturbcd materials.
Th-232dau is the activity ofAc-223, Pb-212, and TI-209. short lived daughter products of Th-232. Equilibrium between parent and daughter prducts may
not exist In disturbed materials.
Other samples. not containing natural macrials, may have Inapplicable result& for the Tb, U, transuranics and daughter products. The results must then be
balanced ror the grass alpha analysis.
"The gross alpha results are not corrected for mass absorbton
# No peaks for this radionuclide were visible above background in the spectrur. The result was reported as "S than MDC.

Analyst t__ 5/4/99 Report To FaX

L. A. Robertson-ceMeas Mike Stankovich 373-1395

Dave St John 372-9487
Report Prined; Tuesday. May 04,1999
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MAY 04 '99 01:49PM

ERC Radiological Counting Facility Analysis Report

iCE- Number RCF58SS Sample Date & Time 4/30/99 1245
Project ID: 116-H-1 _ SAF Number: B99-041 . Date Analyzed 5/3/99

Sample ID: BOV8T7

Gamma Energy Analysis

Nuclide Activity (pCi/g) Error (pCi/g) MDC (pCi/)
K-40 1.8E+01 +/- 1.7E+00 3,0E-01 N -
Co-60 # < 1.21-02 1.2E-02
Cs-137 2.2E+00 +/- 1.8E-01 5.0E-02
Eu-152 3.2E400 +/- 3.2E-01 6.2E-02
Eu-154 # < 9.2E-02 9.2E-02
EU-155 # < 1.21-01 1.2E-0l
Th-232d 1.3E+00 +/- 3.4E-01 3.8E-01
U-235# < 1.7E-01 1.7E-01
Np-237 < 3.75-02 8.7E-02
U-238 # < 6.1 E+00 6.1E+00
U-238d 7.4E-01 +/- 1.4E-01 8.5E-02
Am-241 < 1.3E-01 .3E-01

Total GEA (pCI/g) 2.5E+0l +1- 27E+00

Activity (pCl/g) Error (pCi/g) Alpha MDC (pCi/g)
Gross Alpha" < 7.2E-01 7.21-01

Cross Beta 8.1E+00 +/- 4.8E+00 Bata MDC (pCi/g)
7.9E+DO

Definitions:
All assers rcportzd a 2 standard deviations.
N/t - no result or analysis not requested, <MDC - Less than detino limi.
All GEA results reported as < list the Minimum Delectable Concenration (MDC) val= F that radionuCidc.
Rounding eror may result in the reported toon) GEA sctivity differing rm the sum of the > MDC GEA values In the
second significant digit

For soils and natural samples. the following applies:
Thc analysis of V-238 is based on the activity of P-234m.
The analysis of Np-237 is based on the activity of Pa-233.
U-238dau is the acdvhy of Pb-214 and 81-214, short lived daughter products of U-231. Equilibrium btaveon parent and dauahtcr products probably does
not oist In disturbed materials.
Th-232dau is the activity of Ac-22, Pb-212. and TI-208, short lived daughter products of Th-232. Equilibrium between parent and daughter products may
not exist in disturbed maceials.
Other saples, not containing netral materials, may have inapplicable results for thc 7i, U, transuranics and daughter products. The results must then be
balanced for the gross alpha rnalyals.

"The groes alpha resuls arc ac corrected hr mass absorbtion
0 No peaks for this radionuclide wer visible above background in the spectrum. The result was reported as less than MDC.

144"Ol - 4 4e

Analyst 5/4/99 Roart To Fax .

. A. RobftU eN .- Mon s tallosvi 373-139$

DR: , st John 372-a4V7
Raport Printed; Tucadgy ay04, 1999
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UD/U4ffl jut, 14:JO rAA aUV dId 410J l'ALILIIX bVtb MAY 04 '99 01:49PM

ERC Radiological Counting Facility Analysis Report

RiCF Number RCFSSS9
-- Sample Date & Time 4/30/99 1255

Project ID: 116-H-1 SAF Number: B99-041 . Date Analyzed 5/3/99
Sample ID! BOYVTS

Camma Energy Analysis

Nuclide Activity (pCi/g) Error (pCi/g) MDC (pCi/g)
K-40 1.6E+01 +/. 116E+00 7.E-0 1
Co-60 # < 2.3E-02 2.3E-02
Cs-137 2.IE+00 +/- 1.6E-01 3.OE-02
Eu-152 2.42+00 +1- 2.4E-01 5.9E-02
Eu-154 # < 3.2E-02 3.2E-02
Eu-155 < 1.2E-01 1.2E-01
Th-232d < 4.9E-01 4.9E-01
U-235 < 3.0E-01 3.0-01
Np-237 < 8.8E-02 8.8E-02
U-235 # < 5.0E+00 5.0E+00
U-238d 8.8E-01 +/- 1.3E-0I 3.7E-02
Am-241 < 4.1E-02 4.1E-02

Total GEA (pCL/j) ~2.W+O +/. 2.1E+00

Activity (pCi/g) Error (pCi/g) Alpha MDC (pCi/g)
Gross Alpha" < 6.2E-01 e.2h-o

Gross Beta < 6.8E+00 Beta MDC (pci/g)

Definitions:
All errors reported at 2 standard devia=ons.
N/a - no result or analysis not requested. <MDC -Less than detection limit.
All GEA results reported as I<" list the Minimum Detectable Concentraion (MDC) value for that radionudide.
Rounding error may result In ith reported toal GEA activity differing from the sur of the > MDC GEA values In the
second significant digi.

For soils and natural samples, the following applies:
The analysis of U-238 Is baud on the activity of Pa-234m.
The analysis of Np-237 is based on the activity of Pa-233.
U-238dau is the activity of Pb-214 and BI-214, short lived daughter products of U-238. Equilibrium betweso parent and daughter product probably does
not exist in disturbcd materials.
Th-232daw Is the activity of Ac-228, Pb-212, and 'n-208, short lived daughter products of Th-232. Equilibrium between parent and daughter products may
not exist in disturbed materials.
Other samples. not containing naturtl materials, may have inapplicable results for the Th, U. transuranics and daughter producs The results mus then be
balanced for the gross alpha analysis.
"The gross alpha results a= not corrected for mass absorbdon
N No peaks for this radionuclide wer visible above background in the spectrum The result was reported as less than MDC.

4Vtk.-rtO- 4Wier
Analyst ,CafltA.,: 5/4/99 Report To Fax

.A. Robun-DMm MikeStankovich 373-1395
Dave St John 372-9447

Report Printed: Tuesday. May 04 1999
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05/04/99 TUE 14:35 FAX 509 373 4153 FACILITY SVCS 44UI
m~v 04 '99 01:49PM'

ERC Radiological Counting Facility Analysis Report
RCF Nu r RCF-5r89a a - a - e - - -RCY Number RCF589O Sample Date & Time 4/30/99 1310
Project ID: 116-H-1 SAF Number! B9- 4  _ Date Analyzed 5/3/99

Sample ID: BOV8T9

Gamma Energy Analysis

Nuclide Activity (pCi/g) Error (pCi/g) MDC (pCI/g)
K-40 1.6E+01 +/- 1.7E+00 .oE+00
Co-60 1.7E+00 +/- 2.IE-01 7.1E-02
Cs-137 4.2E+01 +/- 1.4E+00 1.61-01
Eu-152 4.9E+01 +/- 2.1E+00 2.5E-01
Eu-154 4.0E+00 +/- 5.1F-01 2.3E-01
Eu-155 < 5.5E-01 5.5E-01

* Th-232d 3.0E+00 +/- 1.3E+00 3.5E-01
U-235 < 7.6E-01 7.6E-01
Np-237 < 1.1E-01 I.IE-01
U-238 # < 1.6E-C1 1.6E+01
U-238d < 2.6E-0I 2.6E-01
Arn-241 < 2.4E-01 2.4E-01

Total GEA (pCl/g) L2E+02 +/. 7.31$00

Activity (pCi/g) Error (pCi/g) Alpha MDC (pCi/g)
Gross Alpha** c 6.8E-01 6.SEl

Gross Beta 2.9E+01 +/- 4.9E+00 &t* MDC (pCi/g)
7.41400

Definitions:
All s rroreported a2 standard deviations.
N/i - no result or analysis noL requested. <MDC - Less than detection limit
All GEA results reported as O<" list the Minivuwn Detectable Coucuturaion (MDC) value for that radionuclide.
Rounding errur may result in the reported total GEA activity differing from the svm of the > MDC GEA values in the
second significant digit.

For soils and natural samples, the following applies:
The analysis of U-238 is based on the activity of P-23Am.
The analysis ofNp-237 Is based on the activity of Pa-233.
U-23dau is the activity of Pb-214 and 3i-214, short lived daughter products of U-238, Equilibrium between parct and daughter products probably does
not xist in disturbed materials.
Th-232dau Is the .otvhy of Ac-228, Pb-212, and11-208. short lived daughter products of Th-232. Equilibrium between paent and daughter products may
not exist in disturubed materials.
Other samples, not containing natural mawrials. may have Inspplicable results for the 7, U. transursns and daughter products. The results must then be
balanced for the gross alpha analysis,
"The gross alpha results -r not corrected for mass absorbtdon
#No peaks for this radionuclide were visible above background in the specrum. The result was reported a less then MDC.

Analyst 5/4/99 Report To FX
.A Robfeown-DcMm -- MikeStakovijh 373-1395

Dave StJohn 372-9487
Report Printed: Tuesday, May 04, 1999

0027



RFSH-SOW-93-0003 -
Revision 5

Figure I

SAMPLE CHECK-

DateTiime Received: S

Work Order Number:

Shipping Container ItD: Chain of C

1. Custody Seals on shipping container intact?

2. Custody Seals dated and signed?

3. Chain-of-Custody record present? Q
4. Cooler temperature

5. Vermiculite/packing materials is

6. Number of samples in shipping container _

7. Sample holding times exceeded?

IN LIST

G#: 0)0 D-J6 C
SAF #:

ustody#

Yes [4o

Yes fl>No

Yes +rNo

A Wet [} Dry [}-

Yes [ ] No

8. Samples have:
tape hazard labels

_ custody seals appropriate sample labels

9. Syr es are:
. in good condition leaking

broken have air bubbles

10. Where any anomalies identified in sample receipt? Yes [] No

11. Description of anomalies (include sample numbers):

.14

[l

[1]

[ ]

[]

Sample Custodian/Laboratory: f / Zate:_

Telephoned To: n - By,

" 4 5 ;;/,1



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-041-11 P I of I

Collector Company Contact Telephone No. Project Coordinator Price Code Data Turnaround
Mike Stankovich Mike Stankovich (509) 531-7620 TRENT, SJ

Project Designation Sampling Location SAFNo.
100HArea-Quick Turn 116-1-1 B99-041

Ice Chest No. Field Logbook No. Method of Shipment

6QOc 1 ,c 702 EL-1500 Hand Delivered/Gov't Vehicle

Shipped To Oltsite Property No. Bill of Lading/Air Bill No.
Quanterra Incorporated NA NA

COA

POSSIBLE SAMPLE HAZARDS/REMARKS c AC

Radioactive Preservation

Type of Container aG

No. of Container(s)

Special Handling and/or Storage Volume 60,

SAMPLE ANALYSIS

Sample No. Matrix *Samnple Date Sample T mae

BOV8NS Soil 5-3-91 aR3 So 3o
BOV8N6 Ov&-K Soil f j% 0920 __V 1

BV8N7 Col --63- Soil0 0-30 - 00V V

BOV8N8 Soil 5- 3- 97 o (y: ___ i 00evs

SPECIAL INSTRUCTIONS Matrix

CHAIN OF POSSESSION Sign/Print Names COC -R1iDX12000 -- Abv indicated smnples containers shipped directly to
RECRA Lionville, PA. W.

elinquished By Date/7ime /g/, Received By Datefrime vapor
C.9 Otr Solid

iBa eOdier Liquid

Welinquished By DaYteime y Date/lime

kelinquished By Date/rime ived By Date/hine

LABORATORY ectived By Title Date/ime

SECTION

FINAL SAMPLE Disposal Method Disposed By Datetrime

DISPOSITION



05/05/99 WED 12:29 FAX 509 373 4153 FACILITY SVCS Q001
mAY 05 '99 11:45AM1

ERC Radiological Counting Facility Analysis Report

RCF Number RCF5892
Sample Date & Time 5/3/99 0803

Project ID: 116-H-1 SAF Number; B99-041 _ Date Analyzed 5/4/99

Sample ID: BOVSVO

Gamma Energy Analysis

Nuclide Activity (pCi/g) Error (pCi/g) MDC (pCi/g)

K-40 1.5E+01 +/- 1.4E+00 5.0E-01
Co-60 # < 9.9E-03 9.9E-03
Cs-137 3.91-01 +/- 7.1E-02 2.2E-02
Eu-152 7.4E-01 +/- 1.5E-01 4.9E-02
Eu-154f# < 2.7E-02 2.7E-02
Eu-155 < 9.1E-02 9.1E-02
Th-232d 7.0E-01 +/- 1.0E-01 3.0E-01
U-235 < 2.7E-01 2.7E-0I
Np-237 < 5.8E-02 5.8E-02
U-238d 7-2E-01 +/- 9.8E-02 2.3E-02
U-238 < 5.7E+00 5.7E+00
Arn-241 < 7.3E-02 7.3E-02

Total G&EA (pCi/g) 1.7E+01 +/- .SEOC

Activity (pCi/g) Error (pCi/g) Alpha MDC (pCi/g)

Gross Alpha** 4.4E-01 +/- 5.0E-01 3.8E-01

Gross Beta 1.7E+01 +/- 1.6E+00 Beta MDC (pCi/g)
9.3E+O0

Definitions:
All errors reported at 2 standard deviations.
N/R = no result or analysis not requested. <MDC - Les than detection limit,
All GEA results reported as '<" list the Minimum Detectable Concentration (MDC) value for that radionuclide.
Rounding error may result in the repoted total GEA activity differing from the sum ofthe > MDC GSA values in the
second significant digit.

For soils and natural samples. the following applies:
The analysis of U-218 is based on the activity of Pa-234m.
The analysis of Np-237 Is based on the activity of Pa-233.
U-23Bdau is the activity of Pb-214 and Bi-214, short lived daughter products of U-238. Equilibrium between parent and daughter products probably does

- not evist in disturbed materials.
Th-232dau is the activity of Ac-228, Pb-212, and T1-208, short lived daughtcr products of Th-232. equilibrium between parent and daughter products may
not exist in disturbed materials.
Other samples. nor containing natural materials, may have inapplicable results for the Th, U, transunnics and daughter products. The results must then be
balanced for the gross alpha analysis.
"The gross alpha results are not corxcted for mass absortion

* No peaks for this radionuclide werc visible above background in the spectum. The result was reported as less then MDC.

Analyst _a7/A o 5/5/99
K. A. Robcrtson-DeMers

Report Printcd Wednesday, May 05, 1999

aost-t* Fox Note 7671 Dese ~ aas
7oo

CGJDOPt. 'co.

Phone ~~ 0 3 -7 1-7



0

Project ID: I 16-H-1 SAF Number: B99-041
amp ate s L ime /9J 9 U0O2

Date Analyzed 5/4/99

Sample ID: B0V8VI

Gamma Energy Analysis

Activity (pCi/&)
1.9E+01

Error (pCi/g)
+/- 1.6E+00

< 1.2E-02
* 2.3E-02
< 5.E-02
< 5.1E-02
< 8.E-02

7.2E-01 +/- 1.1E-01
< 1.71-01
< 6.3E-02

6.6E-01 +/- 1.2E-01
< 4.1E+00

< 4.8E-02

Total GEA (pC/g) 2.OE+01 +/- 1.9E+00

Activity (pCI/g)

Gross Alpha* <

Gross Beta

Error (pCi/g)

2.8E-01

1.6E+01 +/- 1.5E+00

'I ha MDC (pCi/g)

2.BE-01

Beta D0i0 g)
8.9E+00

Definitions:

All errors reported at 2 standard deviations.
N/R - no result or analysis not requcstad. <MDC , Les than detection limit.
All GEA results reported as "< list the Minimum Detectable Coneentration (MDC) value for that rdionnclidc,
Rounding error may result in the roponed total GEA activity diflering from the sum of the > MDC OEA values in the
sKcand significant ditil

For soils and natural samples, the following applies:
The analysis of U-238 is based on the activity of Pa-234m.
The analysis of Np-237 is based on the activity of P1-233.
U-238dau is the activity of Pb-214 and Bi-214, short lived daughter products of U-239. Equilibrium between parent and daughter products probably does
not exist in disturbed materials.
Th-232dau is the activity of Ac-228, Pb-212, and TI-208, short livod daughter products of Th-232. Equilibrium between prnt and daughter products may
not exist in disturbed materials.
Other samples, nor containing natral materials, may have inapplicable resuls for the Th, U. tranurnics and daughter products. The results must then be
balanced for the gross alphaanalyis.
"Thc gross alpha results are not conccted for mass absorition
A No peaks for this radionuclide were visible above background in the spectrum. The result was repored as less than MDC.

Analyst 5/5/99
K A. Robenson-DeMc

Report Printed: Wednesday, May US. 1999

Report To
Mik Stankovich

Dave St John

Fax
373-1395

372-9487

Nuclide

K-40

Co-60 #
Cs-137 #
Eu-152 #
Eu-154

Eu-155
'Th-232d

U-235
Np-237
U-238d
U-238#
Am-241

MDC (pCl/g)
S.5E-01
1.2E-02
2.3-02

5.8E-02
5.1.02
8.8E-02
3.6E-01

1.7E-01
6.3E02

4.01-02
4,1E+00

4.8-E02

0031

5/05/99 WED 12:29 FAX 509 373 4153 FACILITY SVCS 11002
MY 05 '99 11:45AM

ERC Radiological Counting Facility Analysis Report

RCF Number RCF5893



05/05/99 WED 12:30 FAI 509 373 4153 FACILITY SVCS Q003
MAY 05 '99 11:45AM

ERC Radiological Counting Facility Analysis Report

RCF Number RCF5894

Project ID: 116-H-1

Sample ID: BOV8V2

SAF Number: 899-041
BMPJlL Ite a *ine J/310/

Date Analyzed 5/4/99

03U

Gamma Energy Analysis

Nuclide Activity (pCi/g)
K-40 1.7E+01

Error (pCi/g)
+1- 1.5E+00

< 1.1E-02

4.2E.01 +1- 7.1E-02

< 2.0E-01
< 5.0E-02
< 9.2E-02

9.IE-01 +/- I3E-0l
< 1.9-01
< 5.5E-02
< 5.7E+00

6.7E-01 +/- 1.1-01

< 5.6E-02

Total GEA (pCi/g) - L9E401 +/- 1.81400

Activity (pCi/g)

Gross Alpha** <

Cross Beta

Error (pCi/g)
3.1E-01

1.5E+01 +/- 1.5E+00

Alpha MDC (pCi/g)

3.-E.lT
Beta MDC (pCJ/g)

S.3D+0O

Definitions:
All eraors reported at 2 standard deviations.
N/R - no renult or analysis not requested. <MDC = Less than detection limit
All GEA resulML reponed as "<' it the Minimum DetwcabIc Concentranot (MDC) value for that radionuclide.
Rounding error may result in the reported total GEA activity differing from the sum of the > MDC GEA value in the
second significant digit

For soils and natural samples, the following applies:

The aunlysis of U-238 is based on the advity of Pa-234m.
The analysis ofNp-237 is based an the activity of Pa-233.
U-23Sdau is the activity of Pb-214 and 81-214. short lived daughter produce of U-238. Equilibrium between parent and daughter products probably does
not exist in disutbed materials.
Th-232dn is the activity of Ac-229, Pb-212, and TI-208, short lived daughter produces of Th-232. Equilibrium between parent and daughter products may
not exist in disturbed materials.
Oteir samples. not containing natural materials. may have inapplicable results for the Th. U. trensuranics and daughter products. rho retuits must then be
balanced for the gross alpha analysis.
"The gross alpha results arc not corected for mass absorbtion
# No peaks for this radinnuclide were visible above background in the spectrum. The result was reponed as less than MDC.

Analyst _1 7!1A&5- 5/5/99
K. A Robertson-DMers

Report To
Mike Sankovich

Dave St John

FX
373-1395

372-9487
Report Printed: Wednesday. May 05, 1999

n032

Co.60 #

Cs-137

Eu- 152
Eu-154 #
Eu-155
Th-232d

U-235
Np-237

U-238
U-238d
Am-241 #N

MDC (pCi/g)
5.4E-01
I.1E-02
2.1 E-02
2.OE-01
5.0E-02
9.2E-02

3.4E-01

I.9E-01
5.51-02

5.7E+00

4.7E-02

5.6E-02



05/05/99 WED 12:30 FAI 509 373 4153 FACILITY SVCS I6004
MAY 05 '99 11:45a1

ERC Radiological Counting Facility Analysis Report

RCF Number RCF5895

Project IDt 116-H-1

SampleID: BOVSV3

SAF Number: B99-041

Sample Date & Time 5/3/99 0843

Date Analyzed 5/4/99

Gamma Energy Analysis

Nuclide Activity (pCi/g) Error (pCi/g)
K-40 1.5E+01 +/- 2.2E+00

< 1.1E1-02
3.7E-01 +/- 7.8E-02
5.4E-01 +/- 1.2E-01

< 6.0E-02

< 7.OE-02

l.IE+00 +/- 1.9E-03
< 2.1E-01
< 2.5E-02
c 5.lE+00.

6.6E-0l +/- 1.0E-01
< 4.7E-02

MDC (pCi/g)

8.IE-01
1.1E-02
3.OE-02
5.5E-02
6.OE-02

7.OE-02
3.4E-01

2.IE-01
2.5E-02

5.IE+00
6.2E-02
4.7E-02

Total GEA (pCi/g)

Gross Alpha** <

Gross Beta

I.8I+01 +/- 2.7E+O0

Activity (pCi/g)
2.4E-01

Error (pCI/g)

1.6E+01 +/- 1.SE+00

Alpha MDC (pCi/g)

2AE1-01
Beta MDC (pCi/g)

8.5+00

Definitions:

All orrors reported at 2 standard deviations.
N/R - no result or analysis not requested. CMDC = Less than detection lImit
All GEA results reported as <" list the Minimum Dctcctablc Concentration (MDC) value for that radionuclide.
Rounding error may result in the reported total GBA aedvity difring from the sum of the > MDC GEA values in the
second significant digit.

For soils and natural samples, the following applies:
The analysis of U-238 is based on the activity of Pa-234m.
The analysis of Np-237 is based on the activity of Pa-233.
U-238dan is the activity of Pb-214 and BI-214, short lived dughter products of U-231, Equilibrium between parent and daughter products probably does
not exist in disturbed materials.
Tih-232dau is the activity of Ac-22S, Pb-212, and TI-20, short lived daughter products of Th-232. Equilibrium between parent and daughter products may
not exist in disturbed maerials.
Other samples, not containing natural materials, may have inapplicable results for the Th , transuranics and daughter products. The results must then be
balanced for the gross alpha analysis.
"The gross alpha results are not corrected for mass absorbton

# No peaks for this radionuclide were visible above background In the spccuum. The result was reported as less than MDC.

,4Uual 41a4'rox
Analyst

K. A. Robersoa-DeMen,
5/5/99 Repor To

Mike Stankovich

Dave St John

Fax
373-1395
372-9487

Report Printed: Wedrnsday. May 05. 1999

0 0 33

Co-60

Cs-137

Eu-152

Eu-154#
Eu-155

Th-232d
U-235
Np-237
U-238

U-238d
Am-241



RFSH-SOW-93-0003.
Revision 5

Figure 1

SAMPLE CHECK-IN LIST

Oatefflme Received: 7 SG#' I 2 761

Work Order Number j SAF #

Shipping Container ID: - Chain of Custody # -

1. Custody Seals on shipping container intact? Yes \f44o []

2. Custody Seals dated and signed? Yes H-1No [ 

3. Chain-of-Custody record present? Yes [ ([ ]

4. Cooler temperature

5. Vermiculite/packing materials is Wet UDryh[

6. Number of samples in shipping container

7. Sample holding times exceeded? Yes [] No

8. Sample_.have:
fape ___hazard labels

- custody seals ___appropriate sample labels

9. Sample are:
in* ad condition leaking
brdken have air bubbles

L1

10. Where any anomalies identified in sample receipt? Yes f J No

11. Description of anomalies (include sample numbers):

Sample Custodian/Laboratory "41 ate:

Telephoned To:__n_-__ By

003



Vjuanterra

COC Signature Page

Batch #: / 3 oY5
Released By

Received

Released By

Received

Released By

Received

Released By

Received

Released By

Received

Released By

Received

Released By

Received

Initials/Date

?~ -

Procedure #

n/a

n/a

n/a

n/a

n/a

n/a

RC-131, Rev.0, 8/98

0035



RQC050 Quanterra Incorporated
WET CHEW BATCHSHEET
Richland

PRODUCTION FIGURES - WET CHEM

TOTAL SAMPLE RE-RUN RE-RUN MISC
NUMBER NUMBER QC MATRIX OTHER NUMBER

METHOD: EA Hexavalent Chromium 6A)
QC BATCH #: 9130439 INITIALS:
PREP DATE: 5/10/99 PREP
USER: ROSSR ANAL

Run Date: 5/10/99
Time: 18:18:22

TOTAL EXPANDED
HOURS DELIVERABLE

DATA ENTRY:
INITIALS
DATE

Structured Exp. Analysis
Work Order Lab Number Analysis Del. Date Sample ID:

CVFC8-1-01 J-9E050199-001 XX A 88 EA 5K BOV8N1

CVFCA-1-01 J-9E050199-002 XX A 88 EA 5K BOV8N2

CVFCC-1-01 J-9E050199-003 XX A 88 EA SK B0V8N3

CVFCE-1-01 J-9E050199-004 XX A 88 EA 5K BOV8N4

CVLM6-1-01 J-9E100000-439-B XX A 88 EA 5K INTRA-LAB BLANK

CVLM6-1-02 J-9E100000-439-C XX A 88 EA 5K INTRA-LAB CHECK

CVLM6-1-03 J-9E100000-439-L XX A 88 EA 5K INTRA-LAB CHECK

Control Limits

(85-115)

(85-115)

cr)



COC Signature Page

Batch #: 9/s 0V/ Initials/Date Procedure #

t$ sI
Released By

Received

Released By

Received

Released By

Received

Released By

Received

Released By

Received

Released By

Received

Released By

Received

n/a

n/a

n/a

n/a

n/a

n/a

RC-13 1, Rev.0, 8/98

S037



RQC050 Quanterra Incorporated
WET CHEM BATCHSHEET
Richland

PRODUCTION FIGURES - WET CHEM

TOTAL SAMPLE RE-RUN RE-RUN MISC
NUMBER NUMBER QC MATRIX OTHER NUMBER

METHOD: EA Hexavalent Chromium 6A)
QC BATCH #: 9130441 INITIALS:
PREP DATE: 5/10/99 PREP
USER: ROSSR ANAL

Run Date: 5/10/99
Time: 18:19:58

TOTAL EXPANDED
HOURS DELIVERABLE

DATA ENTRY:
INITIALS
DATE

Structured Exp. Analysis
Work Order Lab Number Analysis Del. Date Sample ID:

CVGK5-1-01 J-9E060175-001 XX A 88 EA 5K BV8N5 5.BOV8NY

CVGK6-1-01 J-9E060175-002 XX A 88 EA SK BOV8N6 5L9x(3,
CVGK7-1-01 J-9E060175-003 XX A 88 EA 5K BOV8N7 Sa0
CVGKB-1-01 J-9E060175-004 XX A 88 EA 5K BOV8NS S,0076
CVLMB-1-01 J-9E100000-441-B XX A 88 EA 5K INTRA-LAB BLANK

CVLMB-1-02 J-9E100000-441-C XX A 88 EA 5K INTRA-LAB CHECK

CVLM8-1-03 J-9E100000-441-L XX A 88 EA 5K INTRA-LAB CHECK

Control Limits

(85-115)

(85-115)

0O


